Introduction 31
Lattice preferred orientations (LPO) of minerals in metamorphic rocks are commonly 32 interpreted to result from dislocation creep at conditions where those minerals are stable 33 Van Roermund, 1992). Consequently they can be used to deduce the conditions of 35 deformation. When grains are also elongate the evidence for crystal plasticity is persuasive. 36
However, when minerals grow at different stages in a rock's evolution, the new minerals may 37 nucleate and grow on existing ones such that the crystallographic orientation of the new 38 mineral is related to that of the one it is replacing -mimetic growth. This is particularly 39 evident when the two minerals have some common structure, e.g. chlorite replacing biotite, 40 though that is not essential: for example orthorhombic sillimanite may have orientation 41 controlled by monoclinic (pseudohexagonal) biotite (Yardley,1977) and orthorhombic 42 andalusite may be controlled by triclinic kyanite . Similar 'special 43 orientation relationships' are noted in material sciences. The relation between bcc-Fe and fcc-44
Fe, the Kurdjumov-Sachs relationship (Kurdjumov and Sachs, 1930) Patches of smaller grains have sizes <100 µm. Matrix grains have a shape fabric parallel to7 omphacite and glaucophane fabrics. Rather than forming an interconnected network as 142 omphacite and glaucophane do, barroisite exists as isolated grains or patches that sometimes 143 form discontinuous, interconnected networks. 144
The petrography described here holds the possibility that any LPO found in omphacite may 145 have a mimetic control on any LPO developed in retrogressive glaucophane and barroisite. 146
Likewise any LPO developed in the glaucophane may have a mimetic control on the later 147 appearance of barroisite. 148
Methods 149

EBSD Data Collection 150
All crystallographic orientation data is collected by EBSD at the Liverpool University 151
Microstructure Research Laboratory using a CamScan X 500 crystal probe scanning electron 152 microprobe (SEM) equipped with a thermionic field emission gun and a FASTRACK stage. 153
An accelerating voltage of 20 kV with a typical beam current of ~45-50 nA is used. The 154 angular resolution of this technique is typically better than 1 o and spatial resolution is ~0.1µm. 155
All of the data acquisition is carried out automatically using either a stitched matrix of maps 156 with a typical step size of 1.5-3 µm (mapped by moving the electron beam) or by using the 157 FASTRACK stage to collect data on rectangular grids with 2.5-10 µm spacing (mapped by 158 moving the stage) (Prior et al., 2002) . Also orientation data across an entire thin section is 159 collected using the FASTRACK stage with spacing of 300-350 µm. For this study most of the EBSD maps have noise reduction carried out for non indexed points 167 that have at least five neighbouring indexed points. 168
The similar crystallography (Table 1) 
Intraphase and Interphase Misorientation 182
To search for special orientation relationships, we must examine the relative orientations of 183 phase A and phase B where they touch. Before describing "interphase" misorientation 184 analysis, we must review the more basic idea of "intraphase" misorientation analysis. Table  208 1 shows the unit cell lengths and β angles used to index the three minerals. It is important to 209 note, from a geometric view, a unit cell description of a monoclinic lattice is still an equally 210 valid description if we rename a as c and c as a (with a flip of b-axis orientation to maintain 211 handedness). It should not be assumed that a axes will "prefer" to be parallel: this sort of 212 assumption should be justified in terms of atomic structure, and/or tested against other 213
possibilities. 214
In what follows, it is essential to bear in mind that some crystal directions are "polar" investigates D-D relationships for <100>, <010> and <001>, and P-P relationships for (100) 222 and (001). Note that the P-P angle for (010) will be the same as the D-D angle of <010> and 223 so is omitted. The second type of calculation chooses a plane and a direction in that plane for 224 phase A, and similarly for phase B (abbreviated PD-PD). A rotation is imposed so that the 225 planes and directions are made parallel. One can envisage this as two rotations, one to align 226 the planes and a second to align the directions in those planes. For each of the three planes, 227 there are two directions that lie within it, therefore allowing construction of six PD-PD 228 relationships. However, given the symmetry of monoclinic phases, not all of six relationships 229 are independent. For example, rotating <001> in (100) in a monoclinic mineral so that it is 230 aligned with <001> in (100) of another monoclinic mineral, <010> automatically becomes 231 aligned as well since the angle between <001> and <010> is always 90°. This means that 232 (100)<010> and (100)<001> PD-PD maps show the same information. There are 4 233 independent combinations; (100)<001>, (100)<010>, (001)<010> and (001)<100>. With 234 (010)<100> and (010)<001> PD-PD maps, slight differences exist between the two as when 235 one direction is lined up between two monoclinic phases, the other direction will not due to 236 11 slight variations in the β angles. As this difference is quite small it produces negligible 237 differences between the two maps and as such both can be represented by one map. 238 Where barroisite has formed around omphacite due to retrogression it has preferentially 332 (though possibly not exclusively) grown in that orientation relationship. We will refer to 333 boundaries with the particular orientation relationship as "special" boundaries. 334
Intraphase and Interphase Misorientation Angle Distribution Analysis
239 Intraphase misorientation angle distribution analysis takes neighbour-pair misorientation 240 angle distributions and random-pair misorientation angle distributions and tests for 241 statistically significant differences between them. The differences between the two 242 distributions hold important implications for interpreting microstructures (Wheeler
P-P, D-D and PD-PD Maps and Interphase Misorientation Angle Distribution Analysis
Large barroisite grains are often surrounded by smaller omphacite grains in the partially 335 retrogressed eclogites of Punta Telcio, appearing to have grown to engulf several omphacite 336
grains. This is, to an extent, confirmed by the lack of special boundaries, except along 337 particular segments of the barroisite grain (Figure 7a ). Once barroisite was nucleated with an 338 orientation relationship relative to a particular omphacite, it could then grow at the expense of 339 other omphacite grains regardless of their orientation, engulfing and destroying them. 340
Notably, though, separate segments of the barroisite boundary display the special 341 relationship. As the omphacite has a strong LPO, occasionally other omphacite grains with a 342 similar orientation to the parent omphacite grain the barroisite nucleated on are encountered 343 so that a 'special relationship' misorientation boundary is achieved again (Figure 7b) . The second problem with the hypothesis of inherited LPO is that pole figures for omphacite 374 and barroisite show some important differences. Rather than the <001> girdle and (010) point 375 maxima shown by omphacite, the barroisite (010) poles can often develop more of a girdle 376 distribution normal to the foliation (S6.13) and a stronger point maxima signature parallel to 377 the lineation in the <001> poles. In addition all samples show that omphacite has a random 378 pattern in the (100) poles whereas barroisite (100) poles tend to form a girdle distribution 379 perpendicular to the foliation. So while some samples show barroisite and omphacite to have 380 similar pole figures other samples do not, meaning that omphacite may be having some 381 mimetic control but this is not the complete story: the next section provides further insight. 382
Mimicry of Glaucophane 383 6.2.1 Glaucophane / Barroisite Orientation Relationship 384
Where seen to be touching, the relationship is commonly simple and unambiguous: all lattice 385 vectors are parallel. 386
Glaucophane and Barroisite LPOs 387
Unlike barroisite, glaucophane can be stable at eclogite facies. From field and thin section 388 observations it is known that glaucophane growth occurred either during the eclogite facies 389 conditions or in a separate retrogressive blueschist facies event, before the greenschist / 390 amphibolite facies event that resulted in barroisite formation. Large grains of glaucophane 391 grew and formed an LPO here. The glaucophane in some places forms an interconnected 392 network but there are isolated grains still aligned as part of the shape fabric. It is possible that 393 the glaucophane was deformed at the same time as the omphacite and formed its LPO via 394 crystal plasticity: the lack of a connected network is not a problem. Evidence for a later period 395 of static glaucophane growth comes from the large glaucophane nematoblasts that cut the 396 18 fabric of the rock obliquely. Either these grains nucleated and grew after those that did so 397 during deformation or they represent preferential growth of glaucophane in a certain 398 orientation, or they nucleated and then grew in a preferential direction. 399
Optical petrography shows barroisite around the edges of glaucophane crystals with very 400 straight glaucophane/barroisite contacts. This suggests epitaxy on a facetted glaucophane, 401 with the barroisite as overgrowths. However other textures show that glaucophane is being 402 topotactically replaced as well as being overgrown by barroisite. There is the possibility then, 403 that barroisite LPO is mimetic on that of glaucophane, as well as on that of omphacite. 404
Topotaxy might lead to the complete disappearance of glaucophane, with only a cryptic 405 signature in the barroisite LPO as its legacy. When glaucophane has been indexed, its LPO is 406 quite similar to that of barroisite. Glaucophane and barroisite both display point maxima or 407 weak girdles normal to the foliation in the (100) poles, point maxima or weak girdles normal 408 to the foliation in the (010) poles and point maxima parallel to the lineation or weak girdles 409 within the foliation plane in the <001> poles. Table 2 shows the modal abundances of the key 410 minerals in the studied samples -glaucophane is not always present, but S6.18 (for example) 411 may have been retrogressed so much that all glaucophane has been replaced. 412
A problem with the hypothesis of complete glaucophane replacement in some areas of Punta 413
Telcio is the size discrepancy between large glaucophane and small barroisite grains. 
